University. The performance evaluation of PEM fuel cells is done with potentiostatic and galvanostatic techniques using the measured polarisation curve while adjusting the operating pressure, temperature, humidity, flow rate and reacting gas. The custom designed test equipment is constructed with a flow direction controller, flow controller, temperature controller, humidity sensor module, mass flow controller, electronic load and data acquisition system to control the operating conditions continuously. The specifications of each device are listed in Supplementary   Table S4 . Table S1 . Geometric details of the conventional advanced serpentine flow-field (CASFF) and the serpentine flow-field with sub-channels and by-passes (SFFSB) used in this study.
Flow-field patterns CASFF SFFSB
Main channel width (mm) 
